Background: The first step towards establishing and improving patient safety culture in hospitals is measuring patient safety culture perceptions of staff. Few studies have examined the perception of patient safety culture in general surgery departments. Objectives: The objective of this study was to evaluate patient safety culture and patient safety grade in general surgery departments and to examine the relation between the patient safety culture and the patient safety grade. Methods: This study examined patient safety culture and patient safety grades of 124 staff in seven surgery departments of a hospital in Turkey. The staff completed the hospital survey on patient safety culture and answered questions about their professional characteristics. One-way ANOVA, Independent-samples t test, corrected chi-square test, multiple correspondence analysis and Eta co-efficient were used in statistical analyses. Results: The patient safety dimension of "teamwork within units" had the highest mean and percentage of positive responses. The "frequency of events reported" and "non-punitive response to errors" had the lowest means and percentages of positive responses. Participants with resident or nurse positions, < age 31 years, with < 6 years of professional experience, and 60 or more work hours/week, had significantly more negative perceptions of patient safety culture than other participants. Patient safety grades and the dimensions of "management support for patient safety" and "overall perceptions of patient safety" had significantly high Eta coefficients. Conclusion: Frequency of events reported and non-punitive responses to errors should be improved, and participants' characteristics should be considered at improvement efforts in general surgery departments. The dimesions with low means suggest opportunities for improvement.
Introduction
Patient safety culture, an aspect of the general culture of an institution, has become an international priority for health institutions. 1 A sound safety culture can minimize medical errors and a robust safety culture can prevent medical errors that can cost human lives. 2 In most health institutions that perform procedures based on safety programs, a safety culture develops, and harm to patients decrease. 3 and amelioration of adverse outcomes or injuries stemming from the processes of health care. 2 Patient safety culture is a part of organizational culture and consists of the attitudes, beliefs, perceptions, and values that employees share in relation to patient safety. 4 Patient safety grade is how well or badly the staff evaluates the unit in which they work in the hospital in terms of patient safety in general. 5 Turkey's health sector has witnessed a rapid transformation in recent years. Based on its Strategic Plan (2013-2017), the aim of Turkey's Ministry of Health is to "improve the quality and safety of health services. 6 Thus, the "Ministry of Health Instruction for the Development of Institutional Quality and for the Assessment Performance of Inpatient Treatment Institutions" was prepared in 2005. The most important parameter of the instruction was the development of quality criteria, which were revised over time, and the document, composed of 1,100 assessment criteria, was renamed the Quality Standards in Health-Hospital (Version 5), as of 1 July 2015. The fundamental aim of the Quality Standards in Health-Hospital was to build a "Safe Hospital". 7 As part of "Safe Surgery Saves Lives," a project launched by the World Health Organization (WHO) in 2008, the "Safe Surgery Practical Guide" was released in accordance with the Quality Standards in Health-Hospital (Version 5) by the Ministry of Health. 8 Many conferences and symposiums have been held regularly by Turkey's Ministry of Health to improve the quality of care and patient safety. 9 All these activities indicate that Turkey attaches importance to establishing and improving patient safety in health institutions on a national level.
The first step to establish and improve patient safety culture in hospitals is to measure the patient safety culture of all the hospital staff. 10 Staff perceptions, which support the sustainment of patient safety, are an important measure. 3 International accreditation bodies require the evaluation of the institution's patient safety culture; it determines the strengths and weaknesses of health institutions regarding patient safety; it helps determine patient safety problems within care units; and it provides data for comparisons of performance among hospitals. 11 Patient safety outcomes are used in evaluating the patient safety culture. Patient safety outcomes, including staff mem-bers' perceptions of safety, the willingness of staff members to report events, the number of events reported, and the overall patient safety grade given by staff members to their units, have been used to evaluate patient safety culture. 5 Surgical practices sometimes lead to irreversible consequences that affect patient safety. 12 Several factors may negatively affect patient safety in hospitals, especially in general surgery departments. Surgical units have a high potential for danger i.e., injury to patients. 13 According to the WHO, in developed countries, nearly half of all the adverse events (51-62%) are related to surgical procedures. 14 A strong patient safety culture in surgical units is required to provide a high level of safe care. Nevertheless, few studies have focused on surgical units. 13 The objective of this study was, therefore, to evaluate perceptions of patient safety culture and patient safety grades related to the characteristics of the staff in general surgery departments. Furthermore, it aimed to examine the relationship betwee patient safety culture and the patient safety grades.
Methods

Data collection Tool
The Hospital Survey on Patient Safety Culture (HSPSC) was used in the study. It was developed in 2004 in the USA by the Agency for Healthcare Research and Quality. This tool is available at the AHRQ website. 15 It is a widely used tool to measure patient safety culture in hospitals. 16 HSPSC measures patient safety culture by 42 items, composing 12 dimensions. These 12 dimensions were used to measure perceptions of safety culture, and an additional one-item from the HSPSC was used to measure perceptions of patient safety grades by the staff. 17 The HSPSC was adopted and validated in Turkish by Filiz (2009) who used exploratory factor analysis, which yielded factor loadings above .40 for the items. 18 The internal reliabilities for the dimensions, as measured by Cronbach's α, were .57-.86 and for all the items, it was 0.88; the Spearman-Brown coefficient was .84. 18, 19 In this study, Cronbach's α for all the items on the Turkish version of the HSPSC was .89 and the Spearman-Brown coefficient was .76. Except for the "staffing" dimension (α = .13), Cronbach's α for the other dimensions was above .49. As 18 of the items on the scale were negatively worded, they were reverse coded when entered into SPSS 20.0. A 5-level Likert scale ranging from strongly disagree/never = 1 to strongly agree/always = 5 was used. In addition, to these items, participants answered questions regarding patient safety grades and the frequency of reporting events. Perceptions of patient safety grade of the staff was measured by "Please give your work are/unit in this hospital an overall grade on patient safety (excellent=5, failing=1)"; number of events reported was measured by "In the past 12 months, how many event reports have you filled out and submitted" questions. 5
Population and sample
The study was conducted in a training and research hospital in Turkey and the population (N = 166) consisted of all staff (surgeons-specialist physicians, residents, nurses, cleaning staff, security and others) working in its seven general surgery departments. The survey was administered to staff that interacted with the patients because the HSPSC's purpose is to assess the patient safety culture based on the perceptions of staff. 5 Participation in the study was voluntary. The survey cover letter outlined the purpose of the survey and stated that the data were to be reported only in aggregate. The study was performed between June 20, 2011 and July 8, 2011. The researchers recruited participants by visiting seven general surgery departments within the hospital during a 3-day period. Once departments were visited and survey packets were distributed, the departments were revisited; the resulting response rate was 74.9 % of the staff members. A total of 124 staff members including 26 surgeons (response rate 64.9%), 24 residents (response rate 68.6%), 38 nurses (response rate 89.5%), and 51 other (response rate 78.4%) participated in the study.
Data analysis
The data were analyzed using the SPSS 20 and STA-TISTICA 10 programs. The characteristics of the staff, the patient safety grade, and the frequency of reporting events were calculated and reported as frequencies and percentages. One-way ANOVA was used to compare the patient safety culture dimensions by characteristics of the participants including position, age and years employed in the profession and patient safety grades. Independent-samples t test was used to compare the patient safety culture dimensions by hours worked per week by the participants. Parametric assumptions were tested using the homogeneity of variance test. Corrected chi-square test was used to compare the patient safety grades by participants' characteristics. A multiple correspondence analysis was performed using the STATISTICA program to examine the relationship between all the characteristics of the staff and their patient safety grades they assigned. Correspondence analysis is an exploratory technique based on well-known geometrical paradigms. 20 It is a multivariate descriptive statistical method used to examine relationships between variables via two-dimensional or multi-dimensional cross-tabulations. 21 The primary purpose of correspondence analysis is to produce a simplified data matrix from a complex one (cross-tabulation) without a considerable data loss. In other words, it is intended to explain the coherence of variable categories by representing them with a new and more simplified matrix and graphic. 21, 22 The type of correspondence analysis used to examine cross-tabulations with three or more variables is known as multiple correspondence analysis. 21 In this study, the relationships between patient safety grade and the dimensions of patient safety culture were examined using the Eta statistic. The Eta coefficient may also be used as a measure of the relationship among changes in means of more than two groups. 23 For this purpose, Eta statistics were calculated using ANOVA.
Results
Approximately 40.4% of the participants were physicians and 27.3% were nurses; 44.4% comprised the 31-40 yearold age group and 78.2% worked <60 hours per week. Almost half 47.6% of the participants assigned a patient safety grade of acceptable to their units and 79.8% had not filled out any event reports in the past 12 months (Table 1) . The mean scores on the HSPSC's 12 dimensions of patient safety culture by participants' characteristics are presented in Table 2 as composite scores, which were based on calculations of the percentages of positive responses to the items ("agree/strongly agree" and "most of the time/ always"). 5 "Teamwork within units" had the highest mean score (4.06 ± 0.64) and the highest percentage of positive responses (85%), whereas, "frequency of event reports" and "non-punitive responses to errors" had the lowest means (2.73 ± 1.13; 2.73 ± 0.71, respectively) and percentage of positive responses (32%). The mean scores on the dimensions of patient safety culture of those in resident or nurse positions, < 31 years old, with < 6 years of professional employment, and 60 and more hours/week of work were lower than those of the staff in the other groups. There was a statistically significant difference in the patient safety grades assigned by staff in different positions; however, no significant difference was found by age, years employed in the profession, or hours worked per week. The nurses assigned more poor or failing patient safety grades to their units than the participants did from the other groups (Table 3) .
A two-dimensional multiple correspondence analysis was performed in a simplified way to examine the coherence and relationship between all the participants' characteristics and the overall patient safety grade (Figure 1 ). To achieve goodness of fit of the model, it is sufficient to show that nearly 33% of the total inertia is explained by the dimensions used in the multiple correspondence analysis. The term "inertia" corresponds to variance in multiple correspondence analysis and it indicates how much of the total variance is explained by each dimension. 24 The total inertia was 2. The first dimension explained 27.98% of the total inertia while the second dimension explained 14.06%. One may conclude that the total inertia of 42.04% for these two dimensions was sufficient for the model to be a good fit. The results of the multiple correspondence analysis illustrated in Figure 1 show that the nurses assigned a patient safety grade of failing/poor to their units. However, the surgeons and the participants in the other groups with ≥ 6 years of employment in their profession, were ≥ aged 31, and worked 60 and more hours/week, assigned patient safety grades of excellent/ very good or acceptable to their units. The residents were < 31 years old, had < 6 years of employment in the profession, and worked 60 and more hours/week. The relationships between patient safety grade and dimensions of patient safety culture were analyzed using the Eta coefficient. The results are shown in Table 4 . Significant differences were found between the mean scores on all the patient safety culture dimensions, except "staff-ing" and "nonpunitive responses to errors", and patient safety grade. There was a positive though moderate relationship between many of the dimensions of patient safety culture and patient safety grade. Therefore, these results support the validity (construct validity) of the HSPSC.
Discussion
Few studies have evaluated the patient safety outcomes by staff ' characteristics that may affect patient safety culture in general surgery departments, as well as the relation between patient safety outcomes. To our knowledge, no studies have examined the relationship between hospital staff's characteristics and patient safety grades via multiple correspondence analysis.
The "frequency of events reported," "nonpunitive responses to errors," and "staffing" dimensions had the lowest means and composite scores. In many studies conducted in Turkey, these dimensions had generally the lowest means or composite scores. 19, 25, 26 Residents and nurses, < age 31, with < 6 years of employment in the profession, and who worked 60 and more hours/week had negative perceptions of patient safety culture in several dimensions of HSPSC. The resident group, which is generally composed of new graduates from the faculty of medicine, work more hours per week than the other staff because they are assigned to work many night shifts in their first year. The results of the multiple correspondence analysis showed that many of these participants who were < 31 years old, with < 6 years of employment in the profession, and worked 60 and more hours/week were residents. A study of 111 staff, including junior residents, senior residents, surgeons, nurses, scrub technologists, and anesthetists in an operating theater found that the surgeons' perceptions of patient safety culture were more positive than that of the residents. That study also found the perceptions of the senior residents (3-5 years of postgraduate training) were more positive than those of the new residents (1-2 years), which might have been related to differences in professional experience. 27 The new residents might have a more negative perception of patient safety culture because they had a greater possibility of making errors. Their negative perceptions of the patient safety culture might also have been due to physical and mental fatigue and insomnia associated with working overtime, which increased their likelihood of making errors. Therefore, staff who are new in the profession should be given adequate orientation training when they start to work at the department, big responsibilities should not be given in the early days of their profession, and they should be supervised frequently by their superiors. A study in the US found that residents, who worked ≥ 80 hours/week, had more exposure to accidents and injuries, were more prone to quarrels with other staff, and made more serious medical errors. Any failure in a resident's performance due to overtime work, insomnia, or stress may lead to errors that affect quality of care. 28 Turkey's Ministry of Health, therefore, initiated the following article: "Residents shall not be forced to work night and weekend shifts, nor every other day periods or block periods; the shifts shall be arranged in a way to provide for the safety of the patients and the staff." This notice was released in 2011 with the goal of preventing adverse effects caused by overtime work. 29 The perceptions of patient safety culture of the nurses, who had more interactions with patients than the other staff were also negative. Likewise, the nurses (38.2%) assigned more poor/failing patient safety grades to their units than did the other participants. According to the multiple correspondence analysis, the nurses evaluated patient safety as failing/poor. Several studies of nurses in Turkey found that the most common type of medical error was hospital-acquired infections. Other common types of medical errors included diagnostic errors, needle or cutting tool injuries, medication errors, bedsores, and post-surgical complications. The nurses in these studies reported the main causes of medical errors were workload, fatigue, overtime work, and an inadequate number of nurses. 30, 31 In the "staffing" dimension in our study, which had the third lowest mean on the 12 dimensions of the HSPSC, the nurses' perceptions were more positive than those of the residents were and more negative than those of the surgeons and other staff. Turkey ranks the lowest among the OECD countries in terms of the number of nurses per 1,000 persons, being 1.8 in Turkey (the OECD average is 9.1). 32 Nurses spend almost 90% of their time with patients.33 A study of nurses in Turkey reported that heavy workload was the most significant source of stress. 34 A study by the Turkish Medical Association (2010) of 462 staff (256 physicians, 178 nurses, and 28 managers) reported the top five reasons for the occurrence of preventable medical malpractice. In descending order, they were heavy workload and workload stress, inadequate time for physicians to spend with patients, heavy patient load in health institutions, healthcare staff 's lack of education, and an inadequate number of nurses. 35 In surgical intensive care units and surgery departments in Turkey, 74% of the nurses stated that workload was heavy and the effect of workload on patient safety led to an increased risk of errors due to inadequate time to spend with patients, failure to take precautions due to overwork, fatigue, and inattention. 36 Nurses usually have more interactions with patients than physicians in hospital settings, and patients generally spend more time with nurses during their inpatient stays. Nurses detect errors, such as hospital-acquired infections, medication errors, (e.g., wrong time, wrong dose, and wrong medication errors), complications, patient transfer errors, and patient identification errors more frequently. This may explain why the nurses' perceptions of patient safety were negative compared with other staff. In order to remove the adverse effects of nurses' workload on patient safety, the hospital managers should increase the number of nurses and should determine the number of nurses working in hospital units according to the workload.
A comparison of the dimensions of the patient safety culture and patient safety grades revealed differences on many dimensions; however, no differences in "staffing," and "non-punitive responses to errors" were found. The correlations between patient safety grade and these two dimensions were the lowest correlation coefficients. Cronbach's alpha for the "staffing" dimension was low (α = .13), which might have stemmed from cultural differences. There were no differences in the staffing dimension by staff 's characteristics, except for the number of hours worked weekly. In this case, there were no differences in the staffing dimensions by patient safety grade because the participants did not answer the items on staffing consistently, and therefore, the correlation between them were low. However, the reason for the low correlation between "non-punitive responses to errors" and patient safety grade might have been the fact that the number of events to report was low.
In general, as patient safety grades decreased from excellent/very good to poor/failing, the means of the dimensions of patient safety culture also decreased. There was a positive though moderate relationship between patient safety grade and many of the dimensions of patient safety culture. Given the results, one may conclude that the means of most of the dimensions varied by patient safety grade and there was a positive, though moderate, relationship between patient safety grade and most of the dimensions, which enhanced the validity of the HSPSC. Thus, when there is a need to make a quick assessment of patient safety culture, asking only about the patient safety grades might provide a rough estimate of patient safety culture.
Conclusion
The level of patient safety culture in the general surgery departments of the study was medium. Improvements are required in the dimensions of "nonpunitive responses to errors," "frequency of events reported," and "staffing" because they had the lowest means, indicating negative perceptions. The nurses, residents, and others who worked more hours per week, were younger and had less experience, had more negative perceptions of patient safety culture than participants with other characteristics did. The nurses gave lower patient safety grades to their units. Hospital managers should examine in detail the reasons why these groups had a more negative perception of patient safety culture. To build a positive culture and to sustain it, managers must commit to patient safety. They may use several strategies, such as patient safety leadership walkrounds, safety briefings, teamwork training, and an incident reporting system to improve the patient safety culture. 37 This study was conducted in one of the largest training and research hospitals in Turkey. However, the findings are limited to one hospital because the survey was conducted in only one hospital. Therefore, similar studies should be conducted in diverse hospitals to generalize the findings. Future research is needed to understand why nurses, residents, other participants who worked more hours/week, were younger, and had less professional experience had more negative perceptions of patient safety culture that other staff. The relationship between the study's results pertaining to patient safety culture and staff 's clinical performance should also be examined. Multiple correspondence analysis is recommended for use in future studies on patient safety culture because it simultaneously analyzes all characteristics that might affect the patient safety grades. Since it would provide information about the validity of the HSPSC, it is suggested to compare dimensions of patient safety culture with patient safety grades and the relationship between them in future studies.
